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T r i p  2
S T R A T I G R A P H Y  A N D  D E F O R M A T I O N A L  H I S T O R Y  O f  R O C K S  O f  THE  
T A C O N I C  R A N G E  N E A R  G R E A T  B A R R I N G T O N ,  M A S S A C H U S E T T S *
by
N i cho las  M .  R a t c l i f f e  
C i t y  C o l l e g e  of  C. U. N.  Y.
I N T R O D U C T I O N
This  f i e ld  t r ip  w i l l  deal  s p e c i f i c a l l y  with the s t ra t i g raphy  of  r ocks  
of  the Chatham and E v e r e t t  s l i c e s  o f  the T a c o n i c  a l lochthon and the i r  
r e la t i on  to the under ly ing  autochthonous r o ck s .  An a t tempt  w i l l  be made 
to dec ipher  the c o m p l e x  e f f e c t s  of  four  r e c o g n i z e d  P a l e o z o i c  d e f o r m a ­
t ionai  ep i sodes  and the i r  r e l a t i onsh ip  to p e r i ods  o f  m e t a m o r p h i s m .  The 
t r ip  w i l l  f o l l ow  a w es t  to east  route ,  p r o g r e s s i n g  f r o m  r o cks  of  ch lo r i t e  
g rade  in the w e s t e r n  part  o f  the State L in e  quadrang le  to those of  s tauro l i t e  
g rade  near  S tockbr idge ,  Massachuse t t s .  A l l  stops w i l l  be in the State 
L i n e  and S tockbr idge  quadrang l es .
The State L i n e  and S tockbr idge  quadrang l es  ( P i g .  1) a r e  l oca ted  
on the e a s t e rn  edge  of the Tacon i c  Range  w he r e  one can d e t e r m i n e  r e la t i ons  
be tween the a l lochthonous r o cks  of  the Tacon i c  sequence  and the u n d e r ­
l y ing  autochthon, which ranges  f r o m  probab le  E a r l y  C am b r i an  to M idd l e  
O rd o v i c i a n  in age .  Autochthonous r o cks  inc lude,  f r o m  the base ,  the Dalton 
f o r m a t i o n ,  Chesh i r e  Quar t z i t e ,  the S tockbr idge  f o r m a t i o n ,  and the 
W a l i o o m s a c  f o r m a t i o n .  The carbonate  r o cks  o f  the S tockbr idge  a r e  
o v e r l a in  by  sch i s tose  r o cks  p r e v i o u s l y  t e r m e d  the B e r k s h i r e  Schist  (Da le ,  
1923). In r e cen t  mapping  in southweste rn  Massachuse t t s  and ad jacent  
New Y o r k  and Connect icut  ( Z e n  and Har t shorn ,  1966; Zen  and R a t c l i f f e ,  
in p r ess ;  R a t c l i f f e ,  1965; R a t c l i f f e ,  unpub. data; R a t c l i f f e  and B u r g e r ,  
unpub. data)  this unit has been subdiv ided into two m a j o r  units: ( 1 ) the 
W a l l o o m s a c  f o r m a t i o n ,  a l o w e r  dark c o l o r e d  schis t  that contains M idd l e  
O rdov i c i an  f o s s i l s ,  and (2)  an upper he t e rogeneous  sequence  o f  g reen ,  
g r a y - g r e e n ,  or  purple  phyl l i t e  b e l i e v e d  to be a l lochthonous rocks  o f  the 
Tacon i c  sequence .  The r e su l t s  o f  these  inves t i ga t i ons  a r e  s u m m a r i z e d  
in f i g u r e  1. The  bulk o f  the a l lochthonous r ocks  a r e  ass i gned  to the
E v e r e t t  s l i c e  ( Z en ,  1967), but the nor thwes t  c o rn e r  o f  the State L in e
§
quadrang le  is under la in  by  r o cks  of  the Chatham s l i c e  o f  Zen  (1967) .
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t i g .  1, Genera l i zed geo log ic  map of  southwestern Massachusetts  and adjacent areas
of  Connecticut and New York.  Diagrams show the distribution of the a l l och­
thonous Taconic  rocks,  f o r  more  detai led map see T r i p  1, F i g .  1. Data 
f rom Zen (1967), Zen and Hartshorn (1966), Zen and Ratc l i f f e  ( in press ) ,
Ratc l i f f e  (1965), Ratc l i f f e  and Burger  (unpub. data), and f i s h e r  et al .  (1961).
♦ Canaan Mountain Schist of  Rodgers  and others (1959).
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The Chatham s l i c e  in the State L i n e  quadrang le  d i s co rdan t l y  
o v e r l i e s  map units o f  the S tockbr idge  F o r m a t i o n .  M o r e o v e r ,  map units 
wi thin the Chatham s l i c e  a r e  d i s co rdan t  wi th the base  o f  the s l i c e .
The E v e r e t t  s l i c e ,  exposed  to the east ,  o v e r l a p s  the o ld e r  Chatham 
s l i c e .  The  two s l i c e s  a r e  not in contact  b ecause  they a r e  s epara t ed  by 
a be l t  o f  parautochthonous W a l l o o m s a c .  Th is  i n t ense l y  d e f o r m e d  be l t  
of  parautochthonous W a l l o o m s a c  contains b locks  o f  S tockbr idge  carbonates  
in a t ec ton ic  b r e c c i a  f o r m e d  at the base  o f  the h igher  E v e r e t t  s l i c e  ( Z e n
and R a t c l i f f e ,  1966).
A C K N O W L E D G E M E N T S
The w o r k  p resen t ed  he r e  was  begun in 1962 under the guidance of  
Dr .  R.  H. Jahns, then of  the P ennsy l van ia  State U n i v e r s i t y ,  and wi th the 
f inanc ia l  support  o f  the P e n r o s e  I  und. Subsequent funding was  p rov id ed  
f r o m  1966 to the p r esen t  by the U. S. G e o l o g i c a l  Su rvey  in coope ra t i on  
wi th the Massachuse t t s  Depa r tmen t  of  P u b l i c  W o r k s .  M y  in t e r e s t  in 
Tacon i c  g e o l o g y  was  in i t i a l l y  whet ted by  John M a c F a d y e n ,  J r .  , o f  W i l l i a m s  
C o l l e g e  whi l e  1 was  an undergraduate  the re .  Dur ing  the s u m m e r  of  1961 
I had the opportuni ty  o f  w o rk ing  wi th E - a n  Zen  on the Bashb ish  P a l l s  
quadrang le .  I am v e r y  g ra te fu l  to h im fo r  he lp in a l l  phases o f  this study, 
f o r  his w i l l i n gn e s s  to share  ideas ,  and f o r  his helpful  c r i t i c i s m .
S T R A T I G R A P H Y
The s t r a t i g raph i c  co lumn is d i v ided  into two parts :  a sequence  of  
eugeosync l ina l  rocks  b e l i e v e d  to be e n t i r e l y  a l lochthonous (Nassau  and 
E v e r e t t  F o r m a t i o n s  o f  L a t e  P r e c a m b r i a n  or  E a r l y  C a m b r i a n  age ) ,  and 
a quar t z i t e ,  carbonate ,  and pe l i t e  sequence  l a r g e l y  autochthonous but 
in part  parautochthonous.  The  l a t t e r  cons i s t s  of  the Dal ton format ion, 
the Chesh i r e  Quar t z i t e ,  and the S tockbr idge  and W a l l o o m s a c  f o rm a t i ons  
and is b e l i e v e d  to range  in age  f r o m  E a r l y  C am br i an  to M idd l e  O rd o v i c i a n .  
A p p r o x i m a t e  th ickness  and c o r r e l a t i o n  of  each o f  these  r o cks  wi th r o cks  
o f  other  a r e a s  is indicated in f i gu re  2. The exp lanat ion and g e o l o g i c  map 
o f  the State L i n e  and S tockbr idge  quadrang l es  a r e  p r esen t ed  in F i g u r e s  3,




Dalton F o r m a t i o n  - Chesh i r e  Quar t z i t e
White to p in k i s h - g r a y  wea the r ing ,  m a s s i v e l y  bedded v i t r e ou s  
quar t z i t e  is c h a r a c t e r i s t i c  o f  the C h esh i r e  Q u a r t z i t e .  With i n c r e a s e  o f  
f e ldspath ic  quar t z i t e s  and m u s c o v i t e - b i o t i t e  sch is ts ,  the Chesh i r e  passes  
g rada t i ona l l y  into the under l y ing  Dal ton f o rma t i on .  F or  a d i s cuss i on  of  
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6 ns - p a l e - g r e e n ,  g r a y  m e t a s i l t -
stone and phy l l i t e  inc luding m a s s i v e  
g r a y w a c k e  (R e n s s e l a e r (  ? ))
6 nv - m e t a v o l c a n i c  r o cks
6 np - purple  and g r e e n  phy l l i t es
with m e ta q u a r t z i t e  beds
€ e v  - g r een ,  g ray ,  lus t rous  phyl l i t e ,  
and s i l i c eous  phyl l i t e ,  containing 
m in o r  beds of  g r a y w a c k e  and b lue-  

















A U I O C H T H O N O U S R O C K S
o
Du/L
W a l l o o m s a c  f  o rm a t i on  
Ow - b lack ,  g raph i t i c  phy l l i t e  with f o s s i l i f e r o u s  l i m e s t o n e  
(Ow l ) ,  or  s ch i s t ose  f e ldspath ic  m a r b l e  (O w m )  near  base
U n c o n f o rm i t y
S tockbr idge  R o rm a t i on  
OCsd  to g - upper ca l c i t i c  units; O C s c  - c a l c i t i c  do los tone  unit C; 
O Ssab  - combined  units A and B, l o w e r  d o l o m i t i c  units
Chesh i r e  Quar t z i t e  - Dal ton R Ormat ion 
6 cd - f e ldspath ic ,  s ch i s t o se  and pure v i t r e ou s  quar t z i t e s
U n c o n f o rm i t y  
P r e c a m b r i a n  gn e i s s e s
R i g .  3. Explanat ion f o r  g eo l og i c ,  m a p s , R i g u r e s  4 and 5.
A L L O C H 1 H O N O U S R O C K S
Chatham s l i c e  (wes t )  E v e r e t t  s l i c e  ( eas t )
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In mapping,  only e xposu re s  c h a r a c t e r i z e d  by m a s s i v e  v i t r e ou s  qua r t z i t e s  
w e r e  a ss i gned  to the Chesh i r e  Quar t z i t e ,
The upper contact  wi th the S tockbr idge  F o r m a t i o n  is a l s o  g r a d a ­
t ional ,  i l lus t ra t ing  depos i t i ona l  cont inui ty f r o m  the im pure  f e ldspa th i c  m e t a s e d ­
im e n ta r y  rocks  o f  the Dal ton F o r m a t i o n  up into  the carbonate  r o cks  of  
the S tockbr idge  F o r m a t i o n .  T he C h esh i r e  is a s s i gned  an E a r l y  C am br i an  
age  on the bas i s  of  O lene l lus  f r a g m e n t s  found in f e ldspa th i c  m e taquar t z i t e s  
under ly ing  the v i t r e ou s  f a c i e s  on the D o m e  near  W i l l i a m s to w n ,  M a s s a ­
chusetts (Wa l co t t ,  1888, p. 235-236) ,
S tockbr idge  F o r m a t i o n
Zen (1966)  has r e c e n t l y  subdiv ided the S tockbr idge  into seven  l i th ic  
units.  Th ese  subd iv i s ions  have now been mapped  in m os t  o f  southwes te rn  
M assachuse t t s  ( s e e  T i g .  3 and i; and Zen,  I r i p  3, this v o lu m e ) .  M in o r  
f a c i e s  changes a r e  p r esent  even within this a r e a .  H o w e v e r ,  the m a j o r  
l i thic  units a r e  r e m a r k a b l y  p e r s i s t en t .  On the bas i s  of  the o v e r a l l  l i th ic  
sequence  and the M idd l e  O r d o v i c i a n  age  of  the o v e r l y i n g  W a l l o om sac  
F ormat i on ,  the S tockbr idge  F o rm a t i on  ranges  f r o m  E a r l y  C a m b r i a n  to 
E a r l y  O rd o v i c i a n  in age ,  1 he m a j o r  l i thic  types  a r e  b r i e f l y  s u m m a r i z e d  
in l r i p ' 1 .  C o r r e l a t i o n  with the carbonate  sec t ion  at P ine  P la ins ,  New 
Y o r k  (Knopf ,  1962) is g i ven  in T i gu re  2.
%
In 1 i gu r es  4 and 5 the carbonate  s t r a t i g raphy  is g rouped  into an 
upper sequence  (units g, f, e, d), unit c, and a l o w e r  sequence  that is 
units b and a combined ,  T h e s e  des i gnat i ons  c o r r e s p o n d  with the usage 
on the maps in Zen,  1 r ips  3 and 4 this vo lume ,
W a l l o o m s a c  F o rmat i on
D a r k - g r a y  to dull  j e t - b l a ck ,  f i s s i l e  phy l l i t e  is c h a r a c t e r i s t i c  of  
the W a l l o o m s a c  F o r m a t i o n  (Ow)  ( Z e n ,  1966), L e n s e s  o f  l i m y  sch is ts ,  
sch is tose  m a r b l e s ,  and Calci te m a r b l e s  a r e  s o m e t i m e s  found near  the 
base of  the f o rm a t i o n  \ Owl )  in e xposu re s  up to 20 f ee t  thick.  Th i s  l i m e ­
stone c a r r i e s  abundant f o s s i l s  in e x p o s u r e s  at No Bo t tom Pond (Stop 4 ) 
and s e v e r a l  other  l o c a l i t i e s  in the w e s t e r n  part  o f  the State L i n e  quadrang l e .  
1 he W a l l o o m s a c  F o r m a t i o n  is a ss i gned  a M idd l e  O r d o v i c i a n  age  ( Z en ,
1966), Ih e  basal  carbonate  - r i ch  zone o f  the W a l l o o m s a c  a p p e a r s  to thicken 
to the east ,  w he r e  it is an im p u re  f e ldspath i c  Calci te m a r b l e  or  s ch i s t ose  
m a r b l e  at l eas t  250 f ee t  thick.  The th ickening  o f  this c a l c i t i c  m e m b e r  
eas tward  is r e g i o n a l l y  c h a r a c t e r i s t i c  in southwes t e rn  M assachuse t t s .
The in c r e a s e d  f e l d spa r  content p robab ly  is d e r i v e d  f r o m  the f e ldspa th i c
P r e c a m b r i a n  g n e i s s e s  and Dal ton F o r m a t i o n  exposed  to e r o s i o n  dur ing 
M idd l e  O rd o v i c i a n  t im e .
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The base  o f  the W a l l o o m s a c  m a r k s  a m a j o r  b r eak  in the s t ra t i g raph i c  
sect ion,  a w id e s p r e a d  uncon fo rm i t y  that b e v e l s  al l  units o f  the S tockbr idge  
f o r m a t i o n .  P h y s i c a l  e v idence  fo r  an angular  d i s c o r d a n c e  can be seen at 
Wi ldcat  Ho l l ow  in the Sharon quadrang le  ( Z e n  and Har t sho rn ,  1966; Zen,  
T r i p  3, this v o lume )  and at No Bo t tom Pond in the State L in e  quadrang l e  
(Stop 4). 1 he uncon fo rmab le  r e l a t i ons  seen at this Local i ty  ind icate  the
Stockbr idge  (unit c) was  s t eep ly  dipping p r i o r  to depos i t i on  of  the W a l l o o m ­
sac f  format ion.
A l l ochthonous  Rocks
R ocks  b e l i e v e d  to be a l lochthonous a r e  a s s i gned  to two s epa ra t e  
thrusts ,  the Chatham s l i c e  in the w es t  and the E v e r e t t  s l i c e  in the east ,
Nassau f  formation (Chatham s l i c e )
A l l ochthonous  r o cks  found in the l o w e r m o s t  s l i c e  (Chatham s l i c e )  
a r e  ass i gned  to the Nassau  f  formation of  late  P r e c a m b r i a n !  ?)  to E a r l y  
Cam br ian  age  as used by B i rd  (1962)  and B i r d  and R ase t t i  (1968) .  The 
Nassau c rops  out in R e n s s e l a e r  and Co lumbia  Count ies ,  New  Y o r k .  In 
the State L i n e  a r e a  the Nassau  is c o m p os e d  of  three  ma in  m e m b e r s :
( 1 ) a purple  and g r e e n  l o w e r  phy l l i t e  m e m b e r  (Cnp) ,  ( 2 ) a g r a y w a c k e  
m e m b e r  ( R e n s s e l a e r  ( ? ) )  ( C n r ) ,  and (3)  an upper m e m b e r ,  p r edom inan t l y  
g r e e n - c o l o r e d  m e ta s i l t  stone and phy l l i t e  (Cns ) .  M e t a v o l c a n i c  r o ck s  (Cnv ) ,  
p robab l y  both f l ows  and tuf fs,  occur  near  the m idd l e  o f  the sec t i on  and 
a r e  c l o s e l y  r e l a t ed  to e xposu re s  o f  g r a y w a c k e  (C n r )  and the purple  
phyl l i t e  ( C n p ) - g r e e n  phyl l i te  (Cns )  contact .
The m a s s i v e  g r a y w a c k e  m e m b e r  is bes t  exposed  in the w e s t e r n  
part  of  the State L in e  quadrang le  ( f i g .  3) w h e r e  the nor thern  end of  
the A u s t e r l i t z  out l i e r  o f  the R e n s s e l a e r  G r a y w a c k e  (Ba lk ,  1953) is 
exposed .  T o  the east  the g r a y w a c k e  o c cu rs  as l enses  wi thin the g r e e n
m e t a s i l t s t o n e - p h y l l i t e  unit (Cns ) .  These  r e l a t i ons  ind icate  a thinning
%
of  the g r a y w a c k e  beds eas tward ,  thus c o n f i r m in g  the conc lus ion  of  Balk  
( 1953) and B i rd  ( 1962) that the g r a y w a c k e  ( R e n s s e l a e r (  ? ) )  had a w e s t e r l y  
source .  The  f a c i e s  r e l a t i ons  wi thin the Chatham s l i c e  in the State L in e  
a r e a  a r e  p i c tured  in f  i gu re  6 .
t
The m e ta v o l c a n i c  r o cks  (Cnv )  a r e  i n t e rp r e t e d  as f l ows  and v o l c a n i -
c l a s t i c  depos i t s  ra the r  than as hypabyssa l  in t rus ions  because  o f  the i r
0
p e r s i s t e n c e  near  the Gnp-Gns contact ,  the concordant  or  g rada t iona l  
contacts with Cns,  and the a m y g d a l o i d a l  b o r d e r s .  B a l k ’ s r e p o r t  ( 1953) 
of  c las ts  o f  m e t a v o l c a n i c  r o ck  ident i ca l  to Cnv wi thin the R e n s s e l a e r  
G ra y w a c k e  of  the A u s t e r l i t z  ou t l i e r  supports  this in t e rp re ta t i on .
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Gns: G r e e n - g r a y  to g r a y  m e t a s i l t s tone  or  phy l l i t e  wi th 1 to 3 cm beds  of  g r e e n i s h  m e t a -
quar t z i t e  and o l i v e  drab,  f i n e - g r a i n e d  m e tas i l t s t one ;  p a l e - g r e e n  phy l l i t e  wi th m i n o r  qua r t z  con­
g l o m e r a t e  l e n s e s  and m o r e  r a r e l y  gne i ss  bou lder  c o n g l o m e r a t e  beds ,  and d a r k - g r e e n  g r a y w a c k e  
beds as much as 10 cm thick.
6nr :  R e n s s e l a e r  G r a y w a c k e  m e m b e r ,  m a s s i v e ,  bedded,  d a rk -  to p a l e - g r e e n  g r a y w a c k e
or subg raywacke  wi th m in o r  blue quar t z  pebble ,  c o a r s e  gne i s s  bou lde r ,  and g ne i s s  pebble  con­
g l o m e r a t e  l a y e r s .  I n t e r f i n g e r s  wi th and g r a d e s  into m a s s i v e  g r e e n - g r a y  to g r a y  m e ta  s i l t s tone  c 
of  Gns containing numerous  l e n s e s  of  g r a y w a c k e  too s m a l l  to be shown on map.
Gnv : M e t a v o l c a n i c  r o c k s ,  d a r k - g r e e n  to y e l l o w - g r e e n ,  i l m e n i t e - l e u c o x e n e - c h l o r i t e -
a c t i n o l i t e - h o r n b l e n d e - e p i d o t e - p l a g i o c l a s e  g r e e n s t o n e  f o r m i n g  c o n f o r m a b l e ,  m a s s i v e l y  l a y e r e d  
units as much as 10 m thick.  Indiv idual  l a y e r s  c o m m o n l y  show r e l i c t  i n t e r s e r t a l  i gneous  t ex tu re  
g rad ing  t oward  f ine r  g ra ined ,  s t r ong l y  f o l i a t ed  r o ck  wi th s c a t t e r e d  a n k e r i t i c  a m y g d a l o i d a l (  ? )  
f i l l i ngs  at contact  wi th Gns or Gnr.
L e s s  c o m m o n l y  the rock  is d a r k - b r o w n - g r e e n  w e a t h e r i n g  s t i l p n o m e l a n e - p l a g i o c l a se -  
a m p h i b o l e - i l m e n i t e - l e u c o x e n e  m e t a - a n d e s i t e (  ? ) p o rp h y r y  conta in ing  r e l i c t  euhedra l  p l a g i o c l a s e  
phenoc rys t s  up to 2 cm long;  unit is f ine g ra in ed  and a m y g d a l o i d a l  near  s o m e  contac ts  wi th Gns.
€ n p : Dark  m a ro o n  p h y l l i t e s , g r e e n  and purple  l am ina ted  or  m o t t l ed  phy l l i t e s ,  inc lud ing
red or  g r e e n  m e ta sh a l e  chip c o n g l o m e r a t e  l a y e r s ,  and numerous  l i g h t - g r e e n  or  pu rp l e - t in t ed  
m e t a - q u a r t z i t e s 1 to 10 cm thick that a r e  c o m m o n l y  c r o s s b e d d e d .  L i g h t - g r e e n  to g r a y  w e a th e r in g
quar t z i t e  or subg raywacke  f o r m s  l en t i cu la r  bod i es  as much as 20 m  thick at and near  the top 
of  Gnp.
P i g .  6 . Schemat i c  r ep r e s en ta t i on  of  f a c i e s  r e la t i ons  wi thin the Nassau
P formation in the State L in e  quadrang l e .  (No t  to sca l e .  )
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E v e r e t t  F o r m a t i o n  ( E v e r e t t  s l i c e )
The E v e r e t t  is p r i m a r i l y  a g r e e n i s h - g r a y  phyl l i t e  or s i l i c eous  
phyl l i te  (G e v ) ,  Th is  phy l l i t e  contains abundant s e r i c i t i c  m u s co v i t e  and 
an op t i ca l l y  nega t i ve  i r o n - r i c h  ch l o r i t e  whose  index v a r i e s  be tween  1.64 
and 1.63.  With i n c r e a s e  in m e t a m o r p h i c  g rade ,  ch l o r i t o id  is w id e sp r ead  
and paragon i te  is spa r ing l y  deve l oped .  Magne t i t e  c o m m o n l y  f o r m s  pea-  
s i z ed  m e t a c r y s t s  in the b iot i te  m e t a m o r p h i c  zone .  L i t h i c a l l y  the E v e r e t t  
c l o s e l y  r e s e m b l e s  the upper unit of  the Nassau  (Gns ) ,  but it l acks  vo l can i c  
rocks  and abundant in te rbedded  purple  phy l l i t e s .  M a s s i v e  g r a y w a c k e  
s i m i l a r  to the R e n s s e l a e r  G r a y w a c k e  is r e c o g n i z e d  in the E v e r e t t ,  as a r e  
m in o r  s t i l pnom e lane -b lue  quar t z  pebble  c o n g l o m e r a t e  l enses .
S T R U C T U R E
Tacon i c  Thrusts
Rocks  b e l i e v e d  to be a l lochthonous and o ld e r  than the bulk o f  the 
autochthonous sequence  (Dal ton,  Chesh i r e ,  S tockbr idge ,  W a l l o o m s a c )  
a r e  found in two m a j o r  o v e r l app ing  thrust  s l i c e s  that o ccur  in d iagonal
be l ts  pa ra l l e l  to the r eg i ona l  nor theas t  f o l i a t i on -bedd ing  trend.
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The l o w e r m o s t  s l i c e  is c o e x t e n s i v e  with the Chatham s l i c e  of  
Zen  (1967, plate 1) and is under la in in the nor thwes t  c o r n e r  of  the State 
L in e  quadrang le  by e i the r  W a l l o o m s a c  or S tockbr idge .  The  thrust  is 
b r eached  in the carbonate  v a l l e y  near  the New Y o r k  State T h r u w a y  (Stop 1), 
expos ing  contact  r e l a t i ons  that ind icate  that the rocks  of  the Nassau 
P formation d i s co rdan t l y  o v e r l i e  units OGsc ,  OGsd,  and OGse  o f  the 
S tockbr idge .  Map units within the s l i c e ,  m o r e o v e r ,  a r e  d i s co rdan t  to the 
contact ,  ind icat ing  a c l ea r cu t  thrust  r e l a t i on .  Autochthonous ca rbonates  
a r e  exposed  in a sma l l  w indow at No  Bo t tom Pond  (Stop 4). The eas t e rn  
or t ra i l i ng  edge o f  the s l i c e  is c o v e r e d  by an o v e r l a p p in g  be l t  o f  pa rau toch ­
thonous W a l l o o m s a c  that p robab ly  f o r m e d  beneath the E v e r e t t  s l i c e  
exposed  to the east .  E r o s i o n a l  ou t l i e r s  o f  parautochthonous W a l i o o m s a c  
r e s t  with d i s c o rd an ce  on the Chatham s l i c e  one m i l e  southwest  o f  Stop 4.
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At  this l o c a l i t y  b locks  o f  carbonate  in a p o l y m i c t i c  t ec ton i c  b r e c c i a  f loat  
in a m a t r i x  of  W a l i o o m s a c .  T e c t o n i c  b r e c c i a s  o f  this kind a r e  p r e s e r v e d  
at the so le  o f  the E v e t e t t  s l i c e  and at many  p laces  in the State L i n e  and 
E g r e m o n t  quadrang l es  ( Z e n  and R a t c l i f f e ,  1966).
The E v e r e t t  s l i c e  r e s t s  d i r e c t l y  on parautochthonous W a l i o o m s a c  
a long its w e s t e r n  edge  and on autochthonous r ocks  a long  its e a s t e r n  edge .  
O ve r  b road  a r e a s  in the Bashbish  P a l l s  quadrang le  ( Z e n  and Har t shorn ,  
1966), the E g r e m o n t  quadrang le  ( Z e n  and R a t c l i f f e ,  in p r e s s ) ,  and the 
State L in e  and S tockbr idge  quadrang l es  the E v e r e t t  r e s t s  d i s c o rdan t l y  
on the S tockbr idge  P format ion.
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T e c t o n i c  D i s t u r b a n c e s
Mul t ip l e  non -coax ia l  f o ld ing  is ev ident  in a l l  r ocks  in the State 
L in e  and S tockbr idge  quadrang l es .  1 he e f f e c t s  of  four  d e f o rm a t i o n a i  
ep i sodes  o f  P a l e o z o i c  age  a r e  r e c o g n i z e d ,  the l as t  two of  which produced 
e a s i l y  r e c o g n i z e d  f o l i a t i ons .  The  s t ruc tura l  t e r m i n o l o g y  used is l i s t ed
b e l o w .
T e c t o n i c  event I  o l ia t ion
D q ( p r e - W a l l o o m s a c )  None r e c o g n i z e d
D j  ( p o s t - W a l l o o m s a c )  None r e c o g n i z e d
T e c t o n i c  sty le
F o ld ing,  high ang le  
faul t ing,  (angular uncon­
f o r m i t y  p r e s e r v e d ) .
I s o c l i n a l  r e cum ben t  m ino r  
fo lds  perhaps  int ra fo i ia l  
and r e l a t ed  to Tacon i c  
thrust ing  of  the Chatham 
and E v e r e t t  s l i c e s .
D 2 M a j o r  f o l i a t i on  ( )
f o r m e d ,  which t rends
NE ,  dips s t e ep l y  E
I s o c l i n a l  f l e x u r a l  f l ow 
fo lds  in a l l  units.  Thrus t  
contacts  f o lded .
D 3 ( S 3 ) c renu la t ion  or 
s l ip c l e a v a g e  f o r m e d ,  
t rending  N. 15°W,  a^d
c o m m o n l y  v e r t i c a l  or
Ch ev ron  type,  to s t ra in  
sl ip f o lds  c o m m o n  in 
s ch i s t o se  r o c k s .  Intens i ty  
of f o ld ing  i n c r e a s e s  to
wes t  dipping.  L o c a l l y  eas t .  L o c a l l y  S^ deve l ops
N,  50 °E .  in the Chatham a t rue f o l i a t i on  in expo -
%
s l i c e . sures  to the east .
P r e - W  a l l o o m s a c  D e f o r m a t i o n  ( D q )
The base  o f  the W a l l o o m s a c  E formation m a r k s  a w i d e s p r e a d  uncon- 
f o r m i t y  that b e v e l s  a l l  units of  the S tockbr idge .  E r o s i o n  a p p e a r s  to have 
been g r ea t e s t  in a r e a s  c l o s e s t  to the p r e sen t  P r e c a m b r i a n  f ront .  A t  a 
l o c a l i t y  in the A s h l e y  F a i l s  quadrang l e  the W a l l o o m s a c  r e s t s  on OGsa of  
the S tockbr idge  25 f ee t  f r o m  the Che shir  e - S t o c k b r i d g e  contact .  P h y s i c a l  
e v idence  f o r  angular  uncon fo rm i t y  can be seen at W i ldcat  Ho l l ow  in the 
no r thwes t e rn  c o r n e r  o f  the Sharon quadrang l e  w h e r e  an angular  d i s c o r ­
dance of  10° was  documented  ( Z e n  and H a r t sho rn ,  1966). A t  the No 
Bot tom Pond Window (Stop 4) f o s s i l i f e r o u s  l i m e s t o n e  in t e rbedded  with 
black phy l l i t es  of  the W a l l o o m s a c  o v e r l i e s  unit c of  the S tockbr idge  with 
a p p r o x i m a t e l y  a 70° ang l e .  A t  s e v e r a l  l o c a l i t i e s  in the State L ine  and 
E g r e m o n t  quadrang l es  W a l l o o m s a c  r e s t s  on in v e r t ed  S tockbr idge  units 
as we l l  as a c r o s s  a fault  t r a c e ,  sugges t ing  that the S tockbr idge  m a y  have
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been o ve r tu rned  and faul ted p r i o r  to depos i t i on  of  the M idd l e  O rdov i c i an  
pe l i te  ( R a t c l i f f e ,  1965, 1968a).  No e x p o s u r e s  in this a r e a ,  h o w e v e r ,  
p r o v e  this,  as o v e r th rus t in g  o f  the W a l i o o m s a c  onto the i n v e r t ed  S tockbr idge  
could a l s o  sa t i s f y  the g e o m e t r i c  r e l a t i on s .
No  mappab le  f o lds  can be a t t r ibuted  to the p r e - W a l l o o m s a c  event ,  
and the exac t  nature o f  this d i s turbance  is unknown. H o w e v e r ,  high 
ang le  faul t ing a c c o m p a n i e d  by f o ld ing  of  conso l i da ted  carbonate  r ock  
s e e m s  to have been impor tan t .
D j  f o l d s  ( P o s t - W a l l o o m s a c )
I s o c l ina l ,  h igh ly  d e f o r m e d  s m a l l  f o lds  ( amp l i tude  l e s s  than 100 
f ee t )  p r esen t  in the Nassau ,  E v e r e t t ,  W a l l o o m s a c ,  and S tockbr idge  
f o r m a t i o n s  a r e  found to be r e f o l d e d  by two l a t e r  fo ld  s y s t e m s  c o r r e ­
sponding to and events  (Stop 6 ). T h e s e  fo lds  appear  to l ack  an ax ia l  
plane f o l i a t i on  and a r e  m os t  abundant c l o s e s t  to thrust  contacts ,  sugges t ing  
that they m a y  have f o r m e d  dur ing the e m p l a c e m e n t  o f  the a l lochthonous 
r o c k s .
D 2  f  old Sys t em
ft
The p rom inen t  nor theas t  s t ruc tura l  t rends  w e r e  d e v e l o p e d  dur ing  
an event  that produced  the r e g i o n a l  w e l l - d e v e l o p e d  ax ia l  plane f o l i a t i on  
S^. Th i s  f o l i a t i on  pene t ra t es  the autochthon-a l lochthon contact  and thus 
pos t -da t es  the thrust ing ,  f i n e - g r a i n e d  l ep id o b l a s t i c  m u s c o v i t e  and ch l o r i t e  
l i e  in this f o l i a t i on ,  g i v ing  the pe l i t i c  r o cks  a s i l ky  phy l l i t i c  sheen.  The  
f i r s t  m e t a m o r p h i s m  probab ly  o c c u r r e d  dur ing  this event .
D 3 f  old Sys t em
A w e l l - d e v e l o p e d  n o r th w e s t - t r e n d in g  c r enu la t i on  sl ip c l e a v a g e  
f o r m e d  dur ing a thi rd phase o f  f o ld ing  that a f f e c t s  the en t i r e  sec t i on .
The in tens i ty  o f  the D 3 f o ld ing  i n c r e a s e s  to the eas t  and domina tes  the 
s t ruc tura l  pat tern in the A s h l e y  F a l l s ,  G r e a t  B a r r in g t o n ,  S tockbr idge ,  
and ea s t e rn  part  o f  the E g r e m o n t  quad rang l e s .  L o c a l l y  in the w e s t e r n
part  o f  the State L i n e  .quadrangle  a s l ip c l e a v a g e  wi th a N.  50 °E .  s t r ike  
i s  r e c o g n i z e d  a long  wi th the n o r m a l  N.  15° to 20°W s t r ik ing  late  c l e a v a g e .
M E T A M O R  P H IS M
The g rade  o f  r e g i on a l  m e t a m o r p h i s m  i n c r e a s e s  p r o g r e s s i v e l y  
t oward  the e a s t - s o u t h e a s t . I s o g r a d s  o f  b io t i t e ,  g a r n e t ,  and s t a u r o l i t e  
in rocks  of  a p p r o p r i a t e  c o m p o s i t i o n  a r e  shown on the maps  ( f  i g s .  4 and 
5). The  i s o g r a d s  t rend N.  15° to 20oE.  a c r o s s  the map.
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C o m m o n  m i n e r a l  a s s e m b l a g e s  in the pe l i t i c  r o ck s  a r e  l i s t ed  be low  
in o r d e r  of  i n c r e a s i n g  rank ( m i n e r a l s  in pa r en theses  need not be p r e s en t ) .
(1 )  C h l o r i t e - s e r i c i t e - q u a r t z - a l b i t e - e p i d o t e - ( s t i l p n o m e l a n e )  ( G e v )
Ch lo r i t e  - ep ido t e -  i lm e n i t e  - hornb lende  - a c t ino l i t e  - Na P l a g i o c l a s e  
( Gnv)
C h l o r i t e - s e r i c i t e - q u a r t z  (Ow)
(2)  Ch lo r i t e  - s e r i c i t e - q u a r t z - h e m a t i t e - b i o t i t e  (Ow)
( 3) C h l o r i t e - m u s c o v i t e  - q u a r t z - i l m e n i t e  /magne t i t e  - a lb i t e  -
p a r a g o n i t e - c h l o r i t o i d  (G e v )
(4)  C h l o r i t e - m u s c o v i t e - q u a r t z - O l i g o c l a s e - i l m e n i t e  / m a g n e t i t e -
chl or  it o i d - g a r  n e t - ( p a r a g o n i t e )  (G e v )
C h l o r i t e  - mu s cov i t e  -b i  o t i t e -  quar t z  - p l a g i o c l a s e  - g a r n e t  ( O w )
(5)  C h l o r i t e - m u s c o v i t e  - ch l o r i t o i d  -b i o t i t e  - p l a g i o c l a s e  -qua r tz (Gev )
( 6 ) C h l o r i t e - m u s c o v i t e  - c h l o r i t o i d -  s t a u r o l i t e - g a r n e t  - p l a g i o c l a s e -
quar t z  (C e v )
I w o  g ene ra t i ons  of  wh i te  m i c a  and b io t i t e  a r e  found; one l i e s  in 
the r e g i o n a l  f o l i a t i on  (S£) and the o ther  c r o s s e s  S2 or  l o c a l l y  is a l ined  in 
the late  s l ip c l e a v a g e  (S^) .  M o r e o v e r ,  non - ro ta t ed  garne t ,  s t auro l i t e ,  
and ch l o r i t o id  have g r own  a c r o s s  the s l ip c l e a v a g e  and inc lude  c r enu la ted  
S2 - o r i e n t e d  m i n e r a l  f a b r i c  ( l a r g e l y  s e r i c i t e  and i l m e n i t e ) .
On the bas i s  o f  these  t ex tura l  r e l a t i o n s ,  the m o s t  in tense  m e t a ­
m o r p h i s m  o c c u r r e d  a f t e r  the d e v e l o p m e n t  o f  the r e g i o n a l  f o l i a t i on  (S 2 ) 
and was  synchronous  wi th or  l a t e r  than the d e v e l o p m e n t  o f  the s l ip
c l e a v a g e  ( S 3 ) ( R a t c l i f f e ,  1965, 1968a).
R E L A T I O N S H I P  OP M E T A M O R P H I S M  A N D  T E C T O N I C  D I S T U R B A N C E S
E v id e n t l y  no m e t a m o r p h i s m  a c c o m p a n i e d  e i the r  the Dq or  D j  events ,  
but low g r a d e  m e t a m o r p h i s m  a c c o m p a n i e d  the f o r m a t i o n  o f  the D 2  fo ld s y s t e m ,  
produc ing  l ep idob la s t i c  s e r i c i t e ,  ch l o r i t e ,  and i lm e n i t e .
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R a d i o m e t r i c  data ( Z e n  and H a r t sho rn ,  1966) ind ica te  that the l as t  
phase o f  r e c r y s t a l l i z a t i o n  m a y  have  been as r e c en t  as Devon ian .  The  
o lde r  m e t a m o r p h i s m  and f o l i a t i on  (S^)  m a y  be O r d o v i c i a n  in a g e  as sug ­
ges ted  by  the w r i t e r  (1965, 1968a).  Th i s  i n t e r p r e t a t i o n  is cons i s t en t  
wi th the r e c en t  i s o top i c  data f r o m  the no r the rn  T a c o n i c s  ( H a r p e r ,  1968) 
and with the o b s e r va t i o n s  o f  R a t c l i f f e  (1968b)  that the C a m b r i a n  and O r d o v i c i a n  
r o cks  b o r d e r i n g  the w e s t e r n  edge  o f  the Cor t l and t  C o m p l e x  near  P e e k s k i l l ,
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New Y o rk ,  underwent  r e g i ona l  d e f o rm a t i o n  and m e t a m o r p h i s m  p r i o r  .
to intrus ion o f  the igneous r o cks  thought to be at l eas t  as old as 435 m. y. 
( L o n g  and Kulp,  1962).
The D 3 event  p robab l y  was Devonian in age .  Al though no ev idence  
yet a va i l ab l e  p e r m i t s  c o r r e l a t i o n  of  these  events  with an abso lute  t ime  
sca le ,  this s cheme  can be tes ted  by future i so top i c  in ves t i ga t i ons .
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Take  New Yo rk  Th ruway  south f r o m  A lbany ,  ex i t  onto B e r k s h i r e  Spur, 
and exi t  at in te rchange  B - 3  (Route  22) near  State L in e  M assachuse t t s .
A s s e m b l y  point w i l l  be the Sunoco Station at the ex i t  r a m p  f r o m  the e a s t ­
bound lane oi the Thruway  at i n t e r s e c t i on  o f  R te .  22 and B e r k s h i r e  Spur. 
Start ing t ime  w i l l  be 8:30 at this point.  The d r i v e  f r o m  A lbany  should take 
a p p r o x im a t e l y  50 minutes .  Stops w i l l  a l l  be in the State L in e  and Stockbr idge
quadrang l es .
I -or e a r l y  c o m e r s  good exposu re s  of  the purple  and g r e e n  phy l l i t es  
of the Nassau  f o r m a t i o n  (Gnp)  can be seen bes ide  the Sunoco Station.
Note  mul t ip l e  c l e a v a g e s ,  fo lded l ineat ions ,  and l a r g e  pyr i t e  c r y s t a l s .
Road log  s tar ts  f r o m  exi t  B -3  and Rte ,  22 at the Sunoco Stat ion,
M i l e
0 ,0  Start  Sunoco Station,  i n t e r s e c t i on  R te ,  22 and ex i t  r amp  of  B - 3  i n t e r ­
change,  head north on R te ,  22, c r o s s i n g  I h r u w a y  (State L in e  quadrang l e ) .
0. 7 Turn lef t  on P l e a s a n t  V a l l e y  Road ( shown as Tunnel  Road on topo,  sheet ) ,
ft
1. 6 Stop 1. R oadcuts in units e and d o f  the S tockbr idge  f  formation beneath
the Chatham s l i c e ,  f o l d e d  fo lds ( f  i g ,  7). M a j o r  s t ruc ture  in cut is 
a late ( D 3 ) s yn f o rm  that contains unit d r e s t ing  on unit e ( i nve r t ed  
sequence ) .  This  s yn f o rm  fo lds  an e a r l i e r  l ineat ion (bedding - c l e a v a g e  
in t e r s e c t i on ) .  Note  m ino r  faul t ing and Calci te f r a c t u r e  f i l l i n g  in the D 3 
s t ruc tures .  1  he map pat terns in the carbonate  r o cks  at this l o ca l i t y  
a r e  m o r e  c om p l ex  than those wi thin the Chatham s l i c e  and in other  
a r e a s  o f  e xp osu re s  of  carbonate  rocks .  R o c k  above  and be low the 
thrust contains ident i ca l  D 2 and D 3 s t ruc tu res ,  sugges t ing  that the 
d i f f e r e n c e s  in map pat terns probab ly  a r e  the r esu l t  of  the ca rbonates  
having been d e f o r m e d  s e v e r e l y  p r i o r  to the d e v e l op m en t  of  the D^ 
s t ruc tures .  P e r h a p s  this e a r l y  d e f o rm a t i on  took p lace  at the so le  of
the Chatham s l i ce  dur ing i ts e m p la c e m e n t .
Continue wes t  on P l e a s a n t  V a l l e y  Road,  L e a v e  State L i n e  quadrang le ;  
enter  Canaan, New Y o r k ,
3,3 Turn  le f t  on Co lumbia  County R te ,  5; c r o s s  Thruway ,
4 ,0  O u t c r o p s  of  s u b g r a y w a c k e  i n t e r l a y e r e d  wi th g r e e n  and p u r p l e  phy l l i t e s
of the Nassau F o r m a t i o n .
4 ,4  Enter  State L ine ;  outcrops  o f  purple  phyl l i te  wi th m a s s i v e  g r e e n  sub
g rayw acke  dipping to south.
0
f ee t
2 , 000 
 i
Ow
J i g .  7. G e o l o g i c  map showing the l oca t i ons  of  the a s s e m b l y  point
and Stop 1, and contact  r e l a t i ons  be tween  the autochthon and 
the Chatham s l i c e .  N o r t h - c e n t r a l  part  o f  the State L in e  quad­
rang le .  Unit d o f  the S tockbr idge  is shaded.
0
f ee t
No Bo t tom Pd
A6yj€nv i
i  ig.  8 . G e o l o g i c  map showing l oca t ions  of  Stops 3 and 4,
in the State L in e  quadrang le .
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4 . 8  Stop 2 0 Nassau P formation of  Chatham s l i c e .  Purp l e  and g r e e n  phyl l i t e
l o w e r  m e m b e r  (Gnp) .  R eg i on a l  f o l i a t i on  S2 is ax ia l  plane o f  sma l l  
i s o c l i n e  that s t r ikes  N.  5 0 ° E e and dips 4 0 °S oE.  S2 is c r o s s e d  by a 
weak l y  deve l oped  n o r th w es t - t r en d in g  c l e a v a g e  ( S 3 ) and a N,  10°E.  75°W.  
c l ea vage  that is r e l a t ed  to m in o r  faul ts .  Note  sma l l  w es t -d ip p in g  
r e v e r s e  faul t  and ch l o r i t e  and quar t z  m i n e r a l i z a t i o n  in f r a c t u r e s .
Continue south on Co lumbia  County R t e .  5.
5 .3  School  House Road on r ight .
5 .4  Turn l e f t  on d i r t  road.  Stop 30 (See P i g .  8 f o r  l o c a t i o n . )
M e t a v o l c a n i c  rocks  (Gnv )  in Nassau F o rm a t i on .  We w i l l  hike up hi l l  
to v o l can i c  r o cks .  F i r s t  e xposu re s  in f i e ld  w i l l  be of  (Cns ) ,  the 
g r e en  c o l o r e d  phy l l i t e  and s i l t s tone  unit of  the Upper  Nassau.  M a s s i v e  
g r a y w a c k e  f o r m s  the base  o f  the c l i f f s  and under l i e s  the vo l can i c  r o cks ,  
The contact  wi th the m e ta v o l c a n i c  r o cks  can be bes t  l oca ted  by watching  
fo r  the absence  of  quar t z .  The  l i tho l ogy  and in t e rp r e ta t i on  a r e  d i s ­
cussed in the text .  Re turn  to ca r s  and continue south on Rte ,  5,
5 .8  In t e r s e c t i on  Co lumbia  County R t e ,  24. Continue s t ra ight ,
%
7.0 Turn  l e f t  on P og Hi l l  Road.  Outcrop  of  parautochthonous W a l l o o m s a c
here  r e s t ing  on the Chatham s l i c e ,
7 .4  Roadcuts  o f  Gnv, Gns, and Gnr ,  same  as Stop 3, I f  the road to No
Bot tom Pond is not passab le ,  we w i l l  hike f r o m  this point to the Pond,
8 . 3 In t e r s ec t i on  P og H i l l  and M idd l e  Roads ;  bea r  l e f t  and turn i m m e d i a t e l y
onto d i r t  road to Mt ,  10 ski club. Because  this road is l o c a l l y  v e r y
%
muddy,  only d r i v e r s  having con f idence  in the i r  su pe r i o r  d r i v in g  ski l l  
should a t tempt  this.  Hope fu l l y  enough sure - foo ted  v eh i c l e s  w i l l  be
ava i l ab l e  to make  the d r i v e  su cc es s fu l l y .  Stay on the r o a d !  The d i tches  
a r e  deep and v e r y  soft ,
9
9,3  Stop 4, No Bo t tom Pond w in d o w . Unit c of  the S tockbr idge  uncon­
f o r m a b l y  o v e r l a i n  by l i m e s t o n e s  o f  the basa l  W a l i o o m s a c  and exposed  
in a window.  Surrounding rocks  be long  to Gns of  the Chatham s l i ce  
( s e e  P i g 0 8 ),
No  Bot tom Pond p e r i o d i c a l l y  empt i e s  v ia an underground d ra inage  
• sys tem,  l e a v ing  the pond dry ;  hence it is apt l y  named.  A c c o r d i n g  to 
the owner ,  P r o f e s s o r  Gordon  of  Co lumbia  T e a c h e r s  C o l l e g e ,  the 
wa t e r  l e a v e s  the pond in the southwest  c o r n e r  w h e r e  s om e  l a r g e  sub­
m a r in e  caves  can be seen.  Ev id en t l y  this carbonate  rock  is connected 
with the S tockbr idge  600 f ee t  l o w e r  in the v a l l e y  to the north (Stop 1).
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The s t ructure  is a doubly plunging ant i c l ine  that e xposes  the window 
rockSo This  ind ica tes  this is a t rue window ra the r  than an i so la t ed  
fault  b lock.
Walk  wes t  and then south a long  m a r k e d  t ra i l ;  note outcrops  o f  d o l o ­
stone and solut ion co l l apse  f ea tu res .
#
a. L a r g e  c l i f f s  o f  c a l c i t i c  do los tone  t yp i ca l  o f  unit c o f  the S tockbr idge ;  
f ine l aminat ions  show the bedding s t r i k es  N . 3 5 ° W ,  and dips 2 0 °S o W , 
R i g h t - s i d e - u p  c r o s s  l aminat i ons  can be seen in some  l a y e r s .  Continue 
wa lk ing  south a long  c l i f f  to exposure  o f  W a l l o o m s a c  l i m e s t o n e  (O w l ) ,  *
b. F o s s i l i f e r o u s  b lack  l im e s t o n e ,  containing c r ino id ,  b r y o z o a n ,  and 
a l gae  debr i s  o v e r l i e s  uncon fo rmab ly  the S tockbr idge .  The l im e s t o n e  
dips s t eep ly  southeast;  bedding in the do los tone  s t r i k es  N o2 0 ° W .  and 
dips 25 °S0W. Th is  angular  d i s c o rd a n c e  ind ica tes  the S tockbr idge  
was  ro tated  into a s t e ep l y  dipping att i tude p r i o r  to depos i t i on  of  the 
W a l l o o m s a c .
The age  o f  this unit has not been pinned down yet .  The  conodont  
a s s e m b l a g e  studied by John Huddle,  o f  the U. S. G e o l o g i c a l  Survey ,  
ind icates  that the rock  could be as old as the E a r l y  Rock land  F o r m a t i o n  
of  Cent ra l  New Y o r k  State,  The f o s s i l  e v id ence  sugges ts  a m id d l e  to 
upper O rdov i c i an  age .  P r e c i s e  dat ing c f  this l im e s t o n e  would  help 
date the m i d - O r d o v i c i a n  uncon fo rm i t y  as w e l l  as set a m a x i m u m  age 
fo r  the e m p la c e m e n t  of  the Chatham s l i c e  at this l o c a l i t y ,  B rach i opods  
and cup c o r a l s  w i l l  be a c c e p t e d !
Walk wes t  a c r o s s  the do lostone to a sm a l l  infold o f  Owl ;  continue to the 
Owl  on the wes t  f lank of  the window.  The  l a r g e  bou lde r s  a r e  b locks  
o f  Cnv t r a ceab l e  to Stop 3.
i
c. Continue w es t  to sma l l  c l i f f s ;  e xposu re s  o f  Cns of  the Chatham 
s l i c e .  Note  bedding fo lds  plunge southwest,  away  f r o m  the window.
The fo l ia t ion is $ 2 . (See F i g ,  8 . )
R eturn to car  s. '
Re turn  to F o g  H i l l  Road .
10.2 T u r n  r i ght  and then l e f t  onto M idd l e  Road .  L e a v e  the Chatham s l i c e
and pass into a be l t  o f  W a l l o o m s a c  that is thrust  onto the Chatham s l i c e ,
10, 7 Smal l  outcrops  o f  b lack  W a l l o o m s a c  and o v e r l y i n g  g r e en i s h  phyl l i te
of  the E v e r e t t  s l i c e .
f
11.2 In t e r sec t i on  with J o g  H i l l  Road;  continue s t ra ight .
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11.8 In t e r s e c t  Rte .  22; continue s t ra ight  a c r o s s  h ighway on d i r t  road
(Red  Rock  Road ) ,  A v o i d  r i ght  f o rk ,
12.6 Turn  r ight  on paved road (W e s t  Center  Road ) .
13.9 Stop 5. E v e r e t t  s l i c e ,  E v e r e t t  format ion, B io t i t e  zone,
W alk up in pasture  ( b e w a r e  o f  r a m )  to e xposu re s  o f  g r e en i sh  phyl l i te  
and quar tz  phyl l i te  of  the E v e r e t t ,  Gr i t t y ,  g r e en  qua r t z i t e  l a y e r s  
de f ine  bedding that is f o lded  with S£ as ax ia l  plane,  P o lds plunge 
southeast .  A w eak l y  deve l oped  s l ip c l e a v a g e  (S 3 ) is p r esen t ,  produc ing  
c r ink l e s  on S2 . The c o m m on  m i n e r a l  a s s e m b l a g e  in the E v e r e t t  at
this g rade  is c h l o r i t e - c h l o r i t o i d - a l b i t e - p l a g i o c l a s e - q u a r t z  ( pa ragon i t e ) .
A t  w es t  edge of  pasture  and on bluf f  a r e  e xp osu re s  of  carbonate  rock .  
Note  the b r e c c i a t i o n  .of the do los tone  and the subsequent  Calci te vein 
f i l l i n g .  In the woods  to the north these  ca rbona tes  f loat  in a m a t r i x  
of  W a l l o o m sa c ,  B I ocks  l ike this a r e  found l o c a l l y  at the base  of  the 
E v e r e t t  s l i ce  and have been i n t e r p r e t e d  as a t e c ton i c  b r e c c i a  ( Z e n  and
R a t c l i f f e ,  1966),
R eturn to ca r .
14, 3 B e a r  r i ght  at i n t e r s e c t i o n  of  M ap l e  H i l l  Road .
15,2 Stop 6 , S tockbr idge  unit g, W a l l o o m s a c ,  f o lded  fo lds .  C a m e r a  stop;
no h a m m e r in g  p l ease .  Walk  east  up hi l l  to e x p o s u r e s  o f  Calc i te  m a r b l e s  
wi th in te rbedded  be i g e  w ea th e r in g  do los tone  c h a r a c t e r i s t i c  o f  unit g 
of  the S tockbr idge ,  The  contact  wi th the o v e r l y i n g  W a l l o o m s a c  is 
exposed  and ev iden t l y  is c o n f o r m a b l e .  E x c e l l e n t  e x p o s u r e s  of  fo lded 
fo lds ,  m i c r o  faul ts ,  and the v a r i ou s  f o l i a t i ons  S2  and S 3 w i l l  be pointed 
out, D j  f o lds  that a r e  cut by S2 and S 3 can be seen at s e v e r a l  l o c a l i t i e s .
Continue south on W es t  Center  Road,
15.9 Stop 7, E v e r e t t  f o r m a t i o n , showing  c o l o r  banding and two c l e a v a g e s ,
I -. 9
S2 and S 3 , E v e r e t t  s l i c e .
D a r k - g r a y  and l i g h t e r - g r e e n i s h - g r a y  c o l o r  bands show the bedding 
that is cut by the f o l i a t i on  ( N.  2 0 ° E 0 50 °So E , ) , A late c renula t i on  
c l e a vage ,  l o c a l l y  a t rue sl ip c l e a v a g e ,  t rends  N,  N,  W . F r o m  this 
point eas tward ,  the sl ip c l e a v a g e  b e c o m e s  w e l l  d eve l oped ,  and a 
. l a t e  set  o f  fo lds  t rend ing  no r thwes t - sou theas t  d e f o r m s  the e a r l i e r  
n o r t h e a s t - t rending s t ruc tu res .  Dark  c o l o r e d  r ocks  such as these  
a r e  found in the E v e r e t t ,  but m o r e  c o m m o n l y  lus t rous  g r e e n  and l i ght -  
g r e e n i s h - g r a y  c o l o r s  p r edom ina t e  in the P formation as a who le ,
. Abundant ch lo r i t o id  can be seen in s om e  of the lus t rous  m a g n e t i t e - r i c h  
l a y e r s .
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16,0 Continue east  to i n t e r s e c t i on  with Eas t  S t r ee t ,  Turn  le f t ,
16,8 Bend in road;  swing r ight ;  outcrop unit c, S tockbr idge ,
17.7 Turn  l e f t  on R te .  410
1 70 8 Turn  r i ght  on Glenda l e  Road;  enter  S tockbr idge  quadrang l e  ( T i g ,  5).
18.2 Stop 8 0 S tockbr idge  unit d o v e r l a in  by W a l l o o m s a c  and E v e r e t t .  A r e a
of  s t rong D 3 f o ld ing .
Th is  stop is l oca ted  at the north end of  a late D 3 n o r t h - plunging
a n t i f o rm  ( s e e  P i g ,  5). A t  the base o f  the cl i f fs,  the ax ia l  sur face  o f  an
i soc l ina l  fold in sandy m a r b l e  p robab ly  unit d t r ends  e a s t - w e s t  and 
dips north.  Th is  p robab l y  is a ro ta ted  fo ld.
O v e r l y i n g  this is an im pure  s ch i s t o se  Calci te m a r b l e  containing 
pebbles  ( ? )  of  b lack  l im e s t o n e .  Th is  l im e s t o n e  m a r k s  the base  of  
W a l l o o m s a c  in this a r e a .  Th i s  m a r b l e  g r a d e s  up into s oo t y -b l a ck  
b i o t i t e - r i c h  schist  o f  the W a l l o o m s a c .  E i g h t - s i l v e r y - g r a y  c h l o r i t o i d -  
r i ch  schis ts  at the top o f  the hi l l  a r e  a s s i gned  to the E v e r e t t  F o r m a t i o n .  
M in e r a l  a s s e m b l a g e s  4 and 5 a r e  c o m m o n  he r e  ( s e e  text ) ,
Note  the intense c rumb l ing  of the fo l i a t i on  in the sch is t  units,  and the 
wes t -d ipp ing  sl ip c l e a v a g e  ( S ^ ) 0 Th is  e xposure  points out the d i f f i cu l t y  
in d is t inguishing  the W a l l o o m s a c  and E v e r e t t  at this g rade ,
19.2 Continue east  on G lenda l e  Road  to i n t e r s e c t i o n  with R te ,  183, Turn
le f t .  Note  e xposu re s  o f  W a l l o o m s a c  showing fo ld ing .  E v e r e t t
exposed  in this roadcut  contains ch lo r i t o id  and s tauro l i t e  wi th no 
* e v idence  of incompat ib i l i t y ,
21 .6  In t e r s ec t i on  R t e ,  102, Turn r i ght  toward  S tockbr idge ,
23,0 In t e r s ec t i on  Main  S t ree t ,  Turn  l e f t .  Continue through town of  S tockbr idge ,
23 .8  In t e r s ec t i on  Rte .  7. Continue eas t  on R te .  102.
25 .8  Turn  l e f t  into parking lot of  South L e e  School  at b l inking l ight .
Slop 9, S tockbr idge  unit c, basal  W a l l o o m s a c  ( O w m ) , L i g h t - g r a y
c r y s t a l l i n e  Calci te do los tones  o f  unit c dip wes t  under rusty  w ea th e r in g
biot i te  s ch i s t  and Ca lc i te  s c h i s t o s e  m a r b l e s  of  the W a l l o o m s a c  (O w m )
that a r e  at l eas t  250 f ee t  thick.  Th i s  f a c i e s  o f  the W a l l o o m s a c  is w e l l
deve loped  in the e a s t e rn  outcrop  a r e a  o f  the carbonate  bel t ,  and appears
to be r e la t ed  to a r e a s  o f  m a x im u m  e r o s i o n  on the m idd l e  O rd o v i c i a n  
uncon fo rmi ty .
2-23
O v e r l y i n g  this and i n t e r l a y e r e d  with O wm  a r e  rusty  w ea the r ing  sch i s tose  
r o cks  m o r e  typ ica l  of  the Wal loomsac , ,  Th ese  sch i s tose  r o ck s  can be 
seen in the pasture  to the wes t ,  M o r e  a luminous  sch is ts  o f  the W a l l o o m s a c  
a r e  c o a r s e  garnet ,  s tauro l i t e ,  b i o t i t e - m u s c o v i t e - q u a r t z  p l a g i o c l a s e  
schis ts  at equiva lent  g r a d e s  to the south in the G r ea t  B a r r in g t o n
quadrang l e .
The s t ructura l  s ty l e  in the S tockbr idge  quadrang l e  is m a rk ed  by 
i s o c l i n a l l y  fo lded and r e f o l d ed  f o lds .  The s t ruc tura l  t rends a r e  
s t rong l y  n o r t h w e s t - s o u t h e a s t , owing  to p e r v a s i v e  d e v e l o p m e n t  of  the 
s t ruc tures .
l o r  M assachuse t t s  Turnpike,  f o l l ow  Rte .  102 ( turn l e f t  a f t e r  l eav ing  
park ing  lot )  and get  ex i t  3 at L e e ,  M a ssachu se t t s ,  e i the r  w es t  or 
east  bound. T o r  routes  north or  south, turn r i ght  on R t e 0 102 and 
join R t e .  7 in S tockbr idge .
